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ilt 
Scottsdalc, Aril,, officc ol a Los 
.\iigclcs-ba~ecl firm, thc XYZYX 
(pi  oiiounccd Zic7ic ks) Inlormation 
Corpoi <I lion. 

X Y Z Y X  \pcciali/cs in dcsigning 
ctliitatiorr < uri icula lor a variety oi 
$ 1  oups, actortling to Frank Siciliani, 
tlic ft im‘s tiaining ofkcr  in Scotts- 
dalr. “7 hc Fort Wingatc program 
is typical oL our Nntive hncr ican  
programs,” Siciliani says. ”It i s  onc 
01 m m y  sponsored by tlic U.S. De- 
I)artinciit ol Labor undcr tlic Coin- 
prchcilsivc ‘Training Act, and it is 
i tdn1i l i i~tr id  by thc Navajo ‘1 ribal 
Oihtc 01 Labor undcr its clircctor, 
1,conard Aiviso.” 

Ai vim explains that thc contract 
bctwren LASL. and tlic Navajo 
1’1 ibc t o  consti LI( t the solar Iiomc is 

“onc 01 thc many arcar in  which 
Lo\ Aliiiiios cxlwrtisc. may bc uscd 
10 ful ly  develop both our haman 
d r i d  natural  ciicrgy resources." 

Stan Moorc, (2-1 I ,  solar module 
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program manager, says the mobile- 
modular project is being funded by 
ERDA’s Division ol Solar Energy 
“to test and evaluate a series of pro- 
totype solar - heated and - cooled 
homes because the small number of 
manufacturers, and the ease with 
which solar systems can be inte- 
grated in mobile-modular units, 
provide a unique opportunity for 
inimediate and large-scale reduction 
01 domestic fossil fuel consumption 
a i  a low cost to the consumer.” 

LASL’s first module home was from its active solar system. 
constructed by an Albuquerque T h e  Fort Wingate module has an 
manulacturer. It has been used for unusual passive system where heat 
about 2 years as office space for from thc sun is stored in a huge 
solar researchers, while extensive (5,000-gallon) water bed formed by 
data gathering was undertaken a series of heavy plastic bags cra- 

Navajo youth at  the Bureau of Indian Affairs Fort Wingate School near 
Gallup, N.M., built an 1,100-square-foot modular home with a passive solar 
heating system for LASL. The house was built in the shop trades building at 
the school. In this photo, the house st i l l  i s  under construction, but since has 
been trucked to LASL to be used for data-gathering on solar heating systems 
for manufactured housing. 
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The 2 Navajo youths, iti the photo above, rcfleet intense concentration a5 they help 
coti~truct a sulm-heuted n-icrdular humic for LASL. They werc among some 45 young 
people who were itivolved in constructing the hoine. In the photo below Richard 
Itenfro of LASl's Solar Energy Resecrrch Group works with u Navajo student putting 
i'ogeiher the frame for thrr trisdvlar hoine. 



tllcd in steel girders that line the 
entire ceiling of the house. Four 
row5 01 specially designed double- 
gldLed windows fotm the roof ol 
the structure. ’Ihey at e angled to 
nchieve direct gain of solar radia- 
tion, by funneling the cunlight onto 
the water-storage units immediately 
under the windows. I n  addition, 
reflector panels inclined at Lhe op- 
posite angle to the windows, bouncc 
5unlight through the glass for trans- 
Ler to stoi age bags, ac thc s u n  moves 
dcross tlie sky. 

Automatic equipment lowers 
panels into place to cover the stor- 
+,e  bags to preserve the heat at 
night and on cloudy days. A stan- 
(la rtl electric a ux i 1 i a r y iu  riiacc 
will provide backup heat dux ing 
prolonged cloudy heather. 

Passive systenis such as the onc 
designed lor the Navajo-built house 

have the advantage of using few, if 
any, inoving parts, such as blowers 
to distribute heat. They are rela- 
tively economical to construct and 
operate. T h e  1100 - square - foot 
house, with its 3 bedrooms, 2 baths, 
utility room, living room, antl coin- 
bi ii a t i on tli n in g room-ki t che n ,  will 
be heated by convection and radia- 
tion-the warmth oE the water in 
the ceiling bed will be radiated 
downward into each room. 

‘ lhe  module was constructed in 2 
sections, each 13 by I S  leet to satisfy 
transportii tion requirements for 
sucli homes in the United States. 
Double glass and heavy insulation 
;ire used to conform to the cardinal 
I - ~ C  ol solar systems: minimize the 
therm;il load on  the system. Mobile- 
Rlodular 11 will join the first 
inotlule at ‘I‘A-46 foi a two-or-three 
year data-gathering sojourn. Both 

modules may eventually be moved 
to a different climate to assist in  
assessing solar potential in  areas 
with less incident sunshine than 
the Southwest. 

Although the cost of LASL’s 
volar inotlules is not competitive- 
each Cost about $40,000-WIoore says 
that inass production (1 unit  per 
week) corild cut the cost of a unit to 
about $25,000, or $22 per square 
loot, a figure tha t  represents a 
$4000 to $5000 solar add on cost 
toinpared with manufactured hous- 
ing with conventional heating sys- 
t enis. 

Two  more modules may be con- 
structed ior LXSL. They will fea- 
ture heating antl cooling solar sys- 
tems, arid, in Moore’s words, “This 
pi-ograni may have a considerable 
impact on mobile and modular 
Iiousing in  tlie IJnited States.” @ 

The new solar-equipped modular building heads for home at  LASL. 

4 



A small crane belonging to Zia be- 
came unbalancod and fell over in a 
driveway near the Administration 
Building recently. No one was in- 
jured, but the power of a larger 
crane was necessary before the 
damaged crane eoulcl be put back on 
its wheels. 
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U.S. Senator Pete Domenici of New 
Mexico was one of several speakers 
at the August dedication of the Na- 
tional Environmental Research Park, 
an area comprising all of Los Alamos 
Scientific Laboratory’s 27,000 acres. 
A large crowd of LASL employees 
and the public turned out for the oc- 
casion, which was covered by local 
and area news people. 
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1 iciditional gi ouiidbieaking r:ereimnirr, wwc held ,August 16 (the surne day of the National Environmental Research 
P o r k  dedication) at LASL for tlic LaLorciiory‘~; $55-rnillion High E n c q y  Gas lascr Facility (HEGLF). Thc facility, which 
will Iiousc? a 6-iriodule, 12-sectov, ’72-bentii carbon dioxide laser system nainccl Antares, is scheduled for completion 
in 1982 and I:, f u n d d  by EKI4A’s Division of laser I’usion. Pushing gold plated shovels are (left to right) Thomas R. 
Clark, deputy inatlager, ERDA Albuqucique Opcratiun:, Bfticc; J .  Richard Airey, assistant director, ERBA Division of 
1 a!er Fusion; 1 tioina:, F. Stratioit, HEGLF prujoct manngc~, LASL; ftanltlin P. Durham, associate division leader, LASL 
I mer Researcli cind Technolorly Division; Mickey Ltrry, LA51 h e r  Division; LA51 Director Harold M. Agnew; U.S. 
!kriutor Pete Ihmenici; Maj. Geri. tjdwcrrd 13. Gillcr, USAF (Ret.), ERDA deputy assistant administrator for National 
Set ut ity; and Norman Fink, piesidcnt, Normtin Engiiwuriiig Co. 



The Mini-Review 
A mini-review is a short article about  a LASL 

program or project. I t  is writ ten for the non-tech- 
nical audience, such as legislators, agency officials, 
the n e w  media, and  the average reader. 

T h e  mini-review “A Typical LASL Under-  
ground Nuclear Test”  is bound in to  this issue 
of The Atom as a n  example of what  a mini-review 
should look like, how i t  should read, a n d  to  en-  
courage groups throughout  the Laboratory to  
engage in production of such articles, which are  
an  excellent public relations and  educational 
effort. 

A short biographical sketch abou t  the author’s 
academic and  work history and  present duties a t  
LASL may be included i n  the mini-review. Only 
one au thor  may be listed o n  a mini-review. 

All mini-reviews will be edited and  phototype- 
set by ISIXG, and  pr int ing will be done  by ISD-7. 

Submit  a double-spaced typewritten draft  and  
all camera-ready I ine drawings and  photographs, 
together with a LASL-Series Publication Release 
Form (No.  894, ST-2652), th rough your division 
o r  depar tment  office to  the ISD-6 group office, 
NlS-184. Indicate the n u m b e r  of copies needed 
o n  the release form (a min imum print  r u n  of 1000 
copies is suggested). 
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J 
LA:; VEGAS, NE\’ 
IO0 MIL T:i 

SAFETY 

In atlditiorl to all tht: nocmitl industrial sarely con~,iLder;l- 
t m i s ,  two soecial aspects oC the test are extimined 

( I) ‘L’he conLainmcnt of all radioactive debris atid gabes 
i t ;  of primary impottance f o r  aiiy N‘IY-3 widergrouricl ted .  
A n  intensivct Ftudy of the geology oi the drill hole artti the 
wi roundi~ig ~nodiuiii is und(~rt&n. A stemming pl:un is 
tlct cwnirietl that includes gar: blocks for elc~ctrical c,ililes, 
tagct htx wiLh ttir type,  quaiility, and p1:icmient of sand, 

e, ;inti cpox\~. All of the geological aud 
)rmiition is 1 hell prehcnted to a C o r ~ t ; l l n -  

merit Evaliiation L’anel, composcd oi nncwibcrb Iron1 
wvcral agrrdcies, thut niiist approve the plan. 

(2) IilItDA a1i;o has an established prog~0111 wheit4)g all 
~iv~)lving i i  riuclear c1xplo:,ive inust be ap 
s approval i.1 granted only after dc.L:liled 

studies of the operations are coriduc~etl by ioiinal Nuclrar 
Hxplosive S i h t  y Study group’,. Topics ( orrsitlered iri thpsc 
si d i e s ,  are security, assernhly, storq;e, t rilnsportiltion, 
cmplacwncrrt, dcrnming, contro1, iirmrng, and firiq;. 

crsonnt’l who pcrforrn criticill tlulics 
firing system milst have the 1 )loper 
nce anrl niust lie qualified urider :i 

I’ersonncl Assurance program tha t  evaluates Ilieir mental 
and  eniotiorial stability. 

?’he test device r i i a v  be assernbled a1 1 os Alarno?, or at 
N‘I‘S, depenclirrg u p r l  opera1 ioiniil rcquirenicnts. In ciilier 
cast’, rxprricric ed I,ASL design and a!,sc.mldy per~onnel 
perform all of the tit&, inclitding device plawnient in the 
diagnostic 1 m l t  at ground zero. ’rrtli~qx)rt ation oi the 
device or ccm~ponetits is provided by I+)ltIIA. 

Fig. 2. 

‘ I h  ‘I’CA&F system is designed and operated to be 
reliable, rugged, and redundant, but it must also provide 
for the rnaxiinum in saftlty and control. Before any 
r4ecr rical connections to tho device are made, the system 
is thoroughly tested and many dry runs are conducted to 
ensiire complete compatibility. 

Device diagnostics, which determine the various 
nuclear outputs of the t,esi device, must be designed to 
detect tirid record thcse data before the sensors and coaxial 
cables are destroyed by the detonation, usually within a 
friicLiori of a millisecond. The  information is sent uphole 
through cables to very fast optical recording devices or to 
digitizers for storage in a computer memory. The 
recording stations are only a few thousand feet frorn 
ground zero and so must bc able to  withstand the ground 
shock from the detonation. Much of the data is also trans- 
initl,ed by niicrowave to the control point (CP) several 
miles away for recording (see Fig. 1 ). 

New data transmission and handling techniques involv- 
ing fiber-optic bundles (1 o replace expensive coaxial 
cables) and iinproved digital methods are presently under 
devrhpment. 

Engineering data such 11s lemperature, pressure, ac- 
celeration, shock, radiation, ground motion, and seismic 
signals are also obtained. These data assist in equipment 
clwign, containment predictions, and effects evaluation. 

OPIERATIO NAL SEQUENCE 

Assunling proper scheduling and work progress, the 
device will be assembled and ready for transport to ground 
zero when the various systems located in the diagnostic 
rack are com~~leted and fully checked out. Once the device 
leaves the assembly area, the time until it is placed in the 
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Fig. 3. 

rack, lowertd to  the bottorri of the holtl, and stemincd is 
lr e p t to  t 11 e essential miniinurn. 

A typical sequence of tverits in a weapon lest ib (it, fol- 
lows. 

( I )  The diagnostic rack is suspended ironi ~i large crane 
(up to 300-ton capacity) dircctly over the drill holv and is 
readied for the device. 

(2) 'I'he device is transported l o  ground 7e10 in a ~pecxal 
container aild placed near Ihc rack. 

(3) The device is taken from the container, plac~xf in 
the rack, and aligned with thc diagnostic systeim. 
(4) The mining and firing system ir connected to the 

device following detailed checklists. 
(5) All systems arc given a tinal visual check arid the 

device and iie associated cornponentr; are lowered into a 
protective caiiister which is then bolted to the rack. 

(6) The rack and canister are lowercd to the bottom of 
the hole usiq, wire rope harriesci and a largt crane. Sprcial 
rare it? talrcn to protect tlre nucleay cxplosivc am! 1 he 
hundred or :io power and signal cttblek,. 

(7) 'I'lie lrole is then sieiiimrd with materials thiii will 
msure the containment of the nuclear explosion. Driring 
this time (up to two week&), the timing: and firing systmi 
and recording systems are checked and rechecked. 

(8 )  On t he  scheduled day ol detonatiori, expeit:7 from 
inany different agcmcies form i l  "shol panel" that will aid- 
vise the ISKIJA 'rest Controller on malttws of' safely and 

related whjects. Considerati.ons such as weather, possihle 
fallout ol radioactive debris should there be a leak, 
sccurity, damage assessment, and personnel safety are of 
primary importance. Figure 4 is the Operational Control 
Center, where the shot panel convenes. 

(9) The LASL Test Director is given approval by the 
' rest  Controller t o  "artn t h e  device," and  t h e  
artning party malm the final connections of the arming 
and firing system to the downhole firing components. The 
arming party then returns from ground zero area to the CP 
several miles away. Ail other personnel have already been 
cleared from the forward area. 

(10) After a final determination of acceptahle weather 
coiiditicins, the Test Controller gives the 'rest Director 
"permission to fire." The control silriials are sent from t.he 
LAKI, control room (see F'ig. 6) l)y microwave link to the 
"Red Shack," which houses the arming and firing equip- 
men t near ground zero. 

Contrary to popular beliol, there is no "pushing the but- 
toil." Most signals are sent by automatic sequence that 
typically cycles through its program in 15 minutes. Power 
is turned on, coded signals are sent to  "unlock" the system, 
and high voltage is applied to the firing unit. A final "lire 
signal" is sent and the device is detonated. 

'I'here is not rnuch to see as the detonation occurs. Puffs 
of dust due to ground shock waves may rise from the im- 
mediate ground zero area and from nearby craters. Struc- 
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tures in the recording trailer park will jump and sway. In a 
few seconds a ground roll or two may be felt in the CP and, 
in the case of large-yield shots, in the high rises and 
casinos of Las Vegas 100 miles away. 

The most spectacular occurrence may be the later col- 
lapse of the area immediately surrounding ground zero. 
Tremendous temperatures and pressures are generated by 
the energy released by the nuclear detonation, and a pool 
of molten earth and rock is formed deep underground in a 
"room" or cavity. As the temperature slowly drops, the 
pressure is relieved and the roof of the cavity will start to 
drop in, and eventually a partial chimney is formed (not 
extending to the surface). When the supporting strength of 
the earth above the chimney is exceeded by the weight of 
the overburden, a sudden collapse will occur and a large 
crater forms on the surface. It is quite a sight! 

The entire test is monitored independently by teams 
from the US Environmental Protection Agency for off-site 
radiation or inadvertent release of radioactive debris. 
LASL's containment record has been excellent. 

The test is over, but the work is only starting for the 
many people who will recover radioactive samples for 
analysis, retrieve the valuable data from their recording 
devices, and sort out the mass of information for the 
designers, 

4 

Fig. 4. 

The months, even years, of planning, designing, 
building, and fielding of a nuclear test by the hundreds of 
people involved will increase our knowledge and will even- 
tually strengthen the nuclear deterrent capabilities of our 
country. 

Fig. 5. 

Mini-Review 
readers are encouraged 
to correspond directly 

with the author. 
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NSRSC Open House 
T h c  National Security and Resources Study Center 
was opened to LASL, ERDA, Zia and EG&G em- 
ployces and their families and area residents on 
Sunday, June 26. T h e  NSRSC had been open to 
Laboratory users for some tirnc, but the public had 
a cliancc during the open house to see what the $4.6- 
million Study Center contains. Visitors, in the photo 
above, receive information in  the Center’s main 
lobby. Below, a little extra effort is required to make 
it possiblc for a young person to view the solar 
heating and cooling facilities of the NSRSC. I n  the 
top photo on the following page, pcople browse 
through rhe technical journal section of the Center’s 
library, and in the far right photo visitors get a close 
look at solar heating a n d  cooling facilities. T h e  bot- 
tom right photo shows individual study areas. @ 
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Rmong 

our 
Guests 

Two Japanese members of the In 
national Atomic Energy Agency 
ited LASL recently and are shc 
descending the ladder leading to 
drilling platform at LASL's geother 
well at Fenton Hill. 

iter- 
vis- 
3wn 
the 
mal 



AI Bltrir, standing, alternate G Division 
lender, and llob Brownlee, righi, G- 
Division head, discuss geoihorilial ener- 
gy with Dick lhtdetl, n techtiieal cis- 

sistant on the: siaff of U.5. Senator 
tiurrison Schmit$ of New Mexico. 

Mctnbcrs of NATO’s Committee OIP 

Challenges of: k\odern Society visited 
geotherinul wel l  s i t c s  at rciitori Iiill 
rctciiily. Ihcir tour of LASl.’s geo- 
thermal cxpwirnent c l imaxed several 
dciys of rnectinly, on hot dry lock geo- 
t h o r  t na I poi e ri ti a I . 
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Grass Seeds 
Spread Over 
Burned Areas 

An extensive reseeding cffori has been made to try 
to prevent erosion a n d  lurther destruction of soil and 
plant lice in the 15,000-acre area near Los Alamos 
charred during thc June La Mesa forest fire. 

About 10 pounds of 6 native grass seeds per acre 
were spread over more than 15,000 acres between July 
8 and July 17. A helicopter service from Fort Collins, 
Colorado, flew over the 1)urned areas and spread the 
seeds. 

A U.S. Forest Servicc official reports that the re- 
seeding has been successful in all but  the most 
severely burned areas. 

Participating in the reseeding efforts were per- 
sonnel from ERDA, the Forest Service and the Park 
Service. 

In the photo below, a helicopter pre- 
pares to take off with a load of 
grass seeds, and in the photo at 
right flies over charred trees near 
10s Alamos. 
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Harry Dreicer 

Dreicer 
Will Head 
CTR Division 

Harry Dreicer, a staff member at 
LASL for 23 years, has been named 
head of the Laboratory’s CTR 
Division. 

Dreicer received his B.S. in 
physics in 1951 and his P1i.D. in 
physics in 1954-both from the 
Massachusetts Institute of Tech- 
nology. He joined the staff of LASL 
shortly aftcr graduation from MI?‘, 
and became group leader of the 
plasma physics research group in 
1966. He was holding this post a t  
the time of his appointment to liead 
the CTR Division. 4% 

10 
I years ago in 10s alamos 

Culled from the September, 1967 files of The Atom and the 
Los Alamos Monitor by Robert Y. Porron 

NATO ASSIGNMENT 
Robert G. Shreffler, a physicist at the Los Alamos Scientific 

Laboratory, will spend the next 2 years working for the North 
Atlantic Treaty Organization in Brussels, Belgium. Schreffler, 
alternate W-Division leader at LASL, will be on a leave of absence 
while at NATO. I n  his new post he will be Director of the Nuclear 
Planning Directorate responsible to the Secretary General of 
NATO. 

STUDENTS LEAVE SCHOOL 
High school principal Robert Loar told the Los Alamos County 

Board of Educational Trustees that some male students have ap- 
parently dropped out of school rather than cut their long hair. 
T h e  high school administration, said Loar, is enforcing dress 
standards that prohibit long, unkept hair for boys and extremely 
short skirts for girls. 

UHTREX GOES CRITICAL 
A new research tool was added to LASL’s power reactor division 

when UHTREX (Ultra High Temperature Reactor Experiment) 
reached criticality. Full power experimentation, part of the Atomic 
Energy Commission’s program for developing high temperature 
gas cooled reactors which use helium as the coolant and graphite 
as the nuetron moderator, will benefit the commercial nuclear 
power industry, according to K-Division leader David Hall. I t  has 
long been recognized that there is a significant chance for reduc- 
tion in power reactor costs with high temperature gas cooled 
reactors. 

HOUSING! 
Members of the Subcommittee on Communities of the Joint 

Committee on Atomic Energy of the Congress met in Los Alamos 
last week to hear testimony on multi-family housing disposal in 
Los Alamos. Members participating included Senator Wallace 
Bennett of Utah, Representative Craig Hosmer of California and 
Subcommittee Chairman Representative Thomas Morris of New 
Mexico. 
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IEurly or late? Neither, actually. This young man ventured into a 
conference room in the National Security and Resources Study Center 
(during un open house of the facility recently. Perhaps the tranquility 
OF the room offered a chcince to relax. 


